Efficient Synthesis of Heterocyclic Flavonoids with Hedgehog Signal Inhibitory Activity.
The hedgehog (Hh) signaling pathway performs important roles in embryonic development and cellular proliferation and differentiation. However, in many cancer cells Hh signaling is aberrantly activated, which has provided a strong impetus for the development of Hh pathway inhibitors. To address this, we synthesized a series of heterocyclic flavonoids and evaluated their Hh signaling inhibitory activity on cancer cell lines using our cell-based assay system. Of the synthetic flavonoids, compounds 4a and g showed good inhibitory activity (IC50 was 16.8 and 21.8 µM, respectively), and were cytotoxic toward human pancreatic (PANC1) and prostate (DU145) cancer cells in which Hh signaling was activated. Compounds 4a and g had moderate selectivity against PANC1 cells. Western blotting analyses revealed that PTCH and GLI1 expression was reduced after treatment with these compounds. Overall, these synthetic flavonoids represent promising new additions to our expanding panel of Hh pathway inhibitors, and with further development these molecules may ultimately be considered for clinical use.